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*64r^itB A 1-3 4s 

yf-6-S-6lffcfi# l~2 4s 
4. fe*UMt- 1 *t***4MM*, *#*E*Ait^it8 # 1 4N AJ*-fr& 
$r&$tn% 14s 

•f-*^^-^ 100KD ~ 300KD . 

6. 1-4 JM^^ifctt-toMfr, ^-#^£Aj&.^^^_ 

7. 4**MMt l t/*&MMfrtt4Mh*-i*. tfjM4k-7r&& 

1) /H 0. 22 - 0. 65 m niJ^tl, #2j#i£:it>&^ 10 ~ 3 OKD JBMgJi ; 

2) ^i±^^jfc^^^^itit^W^-f-^>&#, Mrtirptife 
%> 7. 0 - 7. 8, &?t>fcaML# lOmM - 50 mM, PEG #PtiC>S-*f , 
i&#PEG400~PEG4000,J&g.# 0. 25 % - 10% , 4Mt*Mt# 4-10 

8. l t^T4L4M(#^^», «IMafcfe*#«*«£# 

t^i 1 - 300KDjM*-f 100KDtft&^ o 



AiiMIA (human blood substitutes), KpA.^^^^^ 
(human red cell substitutes), ^JWtJMMtJ&te* 2£#jk>&^-i£:,£. 

**4h*. j&jfc*t* 6 # , e* * 

J»^*fe^A4t^^3(b*'fe6,^»it4t^-^^4tJftlt (Winslow RM. 



Hemoglobin-based red cell substitute. The John Hopkins University 
Press, Baltimore and London. 1992: 39). 

6 frtt*T4L& * h i*fcat It « > ^ « 

( Rausch C W, Gawryl M S, Light WR et al. Stable 
polymerized hemoglobin blood-substitute. EP1093720. 
2001-04-25 ), Jt*L&&MiW P EG (Davis F, NHO 
K,ZALIPSKY S .Chemically modified hemoglobin as an effective, 
stable non-immunogenic red blood cell substitute. US 5234903. 
1993-08-10 ), VX^io.^.^^ *=t % ( Adamson G J. 

Hemoglobin-polysaccharide conjugates. US 6500930. 2002-11.31) 

5tM*t*Ufc^*#-«* 120*.), *Jfe4fc#&4!ti4MMfr&> i^jE.^ 
A-jkyfr^^-^ (HSA) ^5: 67, 000, ^JMt#iM^-6^"> 



4* *f|4$jMt*Bj&. 45W4fr*ik£*3r64SfcS# i~3>ts >ffci& 

Wfc.?-%i%'^ : &$F*t& 100KD- 300KD4U*]. i&fa&MlftftM-tiL 

(Doczi J. Injectable stroma free hemoglobin and its method of 
manufacture. 1976, US 3991181 ), #SiJ#££*»J&fL#>&&. 0. 22 ~ 0. 65 
jimj&ftal, #^ 10 ~30KDJ|Uii±$fc, ^fcife^ 0. 45|um$l«l, 
30KD J&&i±^i£#-SI*t3®. ^t#A.*t«3r^**.»^itiCW M^SL&M: 
#fa&— #$Mb, M;%rfrJfcVLi&% DEAE Sepharose Fast Flow, QMA 
SpherosilLS* Q Sepharose Big Beads ( Amersham phamacia, Sweden), 
A*MU8 pH4i.# 6. 6-8. 5, pH4t;# 7. 0-7.8 #^&H>t>&> 



ZLl+tiLfcfiLft lOmM-lOOniM,^^ 20 - 50 mM„ PEG #8t£,>fe#r, 

&#PEG400~PEG4000,i#JL$ 0.25% -10%, Vti&.% 0.5-5%, J&lft 

iti&^tt 95 %„ m^%-x>tfi^ : &-Jk.$i 4-io-c. m-nm^-^i 
4Li&%ff%m&> (nhs) *f4Ufc.9« 

— #4PWi3&r*: #*6J**-f-pH6~12, pH7. 5~ 9. 5 4* 

*L HEPES, 38 *6JftSMt 
7*7l~150mg/ml, 10- 100 mg/ml, a^SypUM, 3l 

JftftimteX) 3: 1 - 600: 10: 1 - 200: 1, 

&&J&4~55X:, $Li&% 25 - 37'C, ^>&Bt fil 0. 1 - 48 *J>Bt, 
0.5-10 'Mtf. 

•f pH6 - 12, <VLi&% pH7. 0 - 9. 5 #3flM&* HEPES, 491ft., m#?-%JpJ&$h 
ik&tMh^^^ >&&fa'fcjL% l~150mg/ml, <VLi&&&Jftfe&% 
5-60 mg/ml, 44*J^&aA 4 - 55T34U*l, Vt>i&% 25 - 37"C , ^a^^. 

^L^*J-^*^^^fcI*i^ 3: 1 - 600: 1, VLi&% 1 0: 1 - 500:1, 
JgLMttW 0.1-48 <hHt, >fc&# 0.5-10 'M*f. ^L^#J-^jfa.*t^^iL 

itSephadex G - 25 %L&.fe&4&}&3£%Tm$-tf'M, n Bt^" s ?^.H r ^-PH#., 
^pH4^— pH^UISJ^^Ie}, te-&pH&ffl'fl5# 6-12, 

7. 5 -9.5, *&*«J»-ft*4&£JQ (#$£*Ut 

KT^^ttitt) 1~48 

^.i^^ DEAE Sepharose Fast Flow, Q Sepharose Big Beads. Q 
Sepharose Fast Flow, SP Sepharose Fast Flow CM Sepharose Fast 
Flow ( Amersham phamacia, Sweden )„ ffl 50mM pH4. 0-8. 5, 
pH4. 5-7.5 HEPES l^aM^^/WM* , A>>^ 0. 5 - 5mg/ml 




-MUPUM, A^t**|J5*^ ******* 30: 1 - 600: 1, #,i&* 1 0: 
1 - 500: 1, iLELBtfel 0. l~12*Ht, 0. 5-10 tf-tifc^ 

IHlH , *.**BHpit*W^*l*. *^-Mr 0. 5 M NaCl t^i**.*** 
flMl^WfilfM, iMW^. ^Sephadex G-25 msL 
it^, JKr*-2&M»#NaCl. iltt'H^^^. jH*±»$M&J.$-& 
l~5«g/ml,;b,MF*fcttj&*h— *W6Jf, BNiHIMM'SfcpH 
<ft, tepHi?^ — #iLSL pH^Is}^!^, ^-pH&ffl^* 6-12, 
* 7. 5- 9. 5, ^If ^ ^-W^^^ttS ( 

tt^T^^^Mtt ) W 1 ~ 24 *8t, 

J*AjM-6*£ 1: 1 

*f*kfb, l^-4-?ML^^>^>^^^*^-f 300KD#»*-f lOOKD^f^o 
#<*ttJB.*4&, JMMJ**.**^ 2, 3-DPG iWfcatek^ft^HW^ 

AJa^ 6^-6 4ft$Mfr 6* 4h^T & . 

&t#-;*MjTSK 3000SW, ^J>iL-^ 280nm 
g 3*DEAE Sepharose Fast Flow m 
^4* Superdex 200 

@ 5 * SDS-PAGE4&t4*$MfcBi#- 

l##5££^:Mr6, 2#te$Mfc, 3##>M^M|-6*6. 4*& 



0. 6%NaCl # 20mmol/L KH 2 PO</Na 2 HP04 (PBS) l^t>&-> pH7. 4 ) 
4X2*$ lh; «*#^HI*k&4M* 10%*fcfeA*A. 2 te£tftaJ&4M*tt 
20mmol/L PBS«L?t«. ( pH7. 4 ) , lh ^ NaCl ifcSMLfc 0.9%, 

pp#jfit&:^JIfc^^5fc^^t. #Jfl MilliporePellicon#*Jfti±il**W- 
flfc|L>ftjft.WR*t3S. &;JMJ 0. 22 n m Jft#&*,&lw/fe*f # &.*--fr^-&Jfc , 
4f*fe— jMfltft^f-* 10KD ^^^.it^^'J^-f-^>to^f#jfc.^^-^ 
>£>&^.DEAE Sepharose Fast Flow I9U & 5L$tM;¥($t-~ 
PBG ^J^^" 5%PEG400 ¥j 20mM#^JlH r >&> pH 

7. 4 i£#jMf. »lMy&a±#Jk££'$-&*H£. SDS-PAGE %,Sfs4fc*4Mr— 

(B l). &%rtfiw*k.^% 97%. 101c. « hemox j^^UMf 

^&$'J&4fcJg-#jk^r6# 50%#t.4fcfo£. (Pso) # 25. 6mmHg, Hill £ 
2.41. 

^;&#>] 2: fct|A*.^t#A.it*^*t*J4h 

0.6%NaCl 6t 20mmol/L KH 2 P0 4 /Na 2 HP0 4 (PBS) 41?t>&. pH7. 4 ) 
4°C4fL^ lh; vx4i&Vt&ik&QJfr 10%tfji&J$L2k^ 2 tt-&E.*nj&fM**4 
20mmol/L PBS^Jf^ (pH7.4) , fo% lh gift NaCl &2ML$ 0.9%, 
£p#jfe^J|&^JM.3l>&. MilliporePellicon^>iiMit^^M>5tt 
flfcfL^Mt#«6*t3£.^,iM 0. 45 J&#^*BM»J^#^^^^*^» 
■*at-HM 30KD ^XAjtttRHr'h^f-M.^#^«t'S'^ 

Q Sepharose Big Beads m $,^-£JkM;%\3k— #£Mfc. 
4-C. PEG #tf.*,A*N 0. 5%PEG4000 ift 20mM>#g£M. 

yf%L, lOmM d^rtUM'**.. iHI* pH4fc# 7. 8 a&4rJt#f, ^it: 

i±^jfe^^^^^^it^^fe#(HPLC)#:^^#-'%(@ 2) , 
Jtffr«$iSHl**M 95%. 
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3: M-JfcJMfc«fe^f il-N-WMW*aL*» (MBS) — jfrM*. 

£ft MBS Jfrffc HSA tfrttrjWW^^SUk. ^3 10 ml ^ 5mg/ml HSA 
(pH 7. 8 ¥) HEPES g^ft.) ati^A. 0. 2ml # 30mM 3W^Z*«fc*fc, £a 
20 I^^n>v 0. 5ml 6$ 30mMMBS Jfc-f JtT Wfe ). 

tj^T^ 30 ^^^it Sephadex G-25 WtM&sM^ 

i±*# MBS sMW^MUfe, iMfcSr&!&^. BA-to*^^-*^^* 
tiSUk&g) (0-93 *JfelUfc4**&). HSA ^ jL^jMa*^ 

-^>EL. iHUM$#6lB.£^ 10 ml tfj 20 mg/ml jfa.^-g-^^^^J^^ 

*L2'Mtf, at^^tL^fl^T-f-iaiU^ 2 ^^0.2 mi 

30 mM^&SUiM^jM&^i^Jfii. 

Ate** JML60ng/ml, pH7. 5 4$ 50nMtt HEPES*.**.* 

****** 10ml, C*jHr^.«Sr***fc«L-%-^«-^**** 500: 1, 37 
T^J^&lMJaL 10 5i.it Sephadex G-25 *fl£S±fcl&4H*#l> * 

PH9. 5 6t 50mM #^^ftfc.4fc4fc**#U 
-1: 1 37X>K^;MJ& 48 ^L^j*^ SDS-PAGE 

16kD, 67kD, 83kD ^^A.4t*^3Mt4^.Hh^ 

•§r£#£#Mfe» 97kD #&J&#i$>M^#£>3MM*-- >ML7fr&<g-&#>4& 

$ML lmg/ml, pH7. 0 ift 50mM # HEPES **«.* 

Sfc*iM**# 10ml, &-=LiM?6*-6J*fc*# 100: 1, 37T2jMHMU£. 
1 ii.it Sephadex G-25 *J&ltift«H!H**l. P H 8- 5 

37X??J<oS--&;M^ 10 *hHfr. $.^/ t 4fc& SDS-PAGB %.S9Mfr«!l» ^^^--^ 
* 83 kD ii*t*6#-iJfcdW-*^* 16kD, 6^6^** 
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^| 50 mM HEPES H?t>& ( pH 6. 6 ) ^f#f 5 ml Q Sepharose Fast Flow 
■fr-Jfr, ^ 10 ml 6^ 2 mg/ml ^jk>f 6^t£r^>&>&^, ^-MAW-M^ 
Jl„ fa^Zs^-m, $r%&&Jfctfi%frM 500: 1, 31^^ 10°CT#- 
X, 2 'Mtf^ 300 ml 50 mM HEPES ( pH 6. 6 ) Sfc 

tfD&i*Jfi'£# 0. 5 M NaCl # 50 mM HEPES |gyt>& ( pH 6. 6 ) 

6 *K fcjk&tiLMtjLm 50 mM HEPES H>t>£ ( pH 6.6) fffiii 4 ) 
SephadexG-25«JKLitiia, # NaCl. i|fc*^*^^*«.«.. 

&±$&^.£-3r63MLfc 5mg/ml,^^^^^jk^i^^, ftftHWIMfc 

p h 9. 5,&&im&&&m^xm>)5^&&&&m%jZLM 24 

if) 50 mM ^^ilJt>& (pH 8.0) -f-#r 5 ml DEAE Sepharose Fast 
Flow^Mt, ^ 10 ml 6^ 5 mg/ml jfe^^6^>&>IL^, 
JJfJi. ;fc^&~g£, £J**6;£tt#fc]fc# 10: 1, 3L^^4TCT# 
S., ###-#^o 0. 5'brtJ£m 300 ml 50 mM >#g£JlH , >k ( pH 8.0) 
HjU&aUa-^ 0. 5 M NaCl ^ 50 mM HEPES «L>f ( pH 8. 0 ) #L 
JR., i|fc*#aLJt-t^ 50 mM HEPES ( pH 8. 0 ) ^ 

##Sephadex G-25 *UslLi±&*£, JKr£i£>&ttfr NaCl. i|MH^§r6tf 
*it$fctfU*J.*6*A# lmg/ml,;fa>^^##63r6, H>t 
& pH 4t/fc# 8. 0,^4b^fc*^*^A— »»Jti9^-ar64!-«*A. 

8: Wft^Mrtifefb 
# 300KD ^ 100KD tfjfcjlJttlfr* 300KD 
100KD mftf t **l4H'tfr*?& 100KD - 300KD 

1-3 ^^^^^Jt^^^f*)^^-^^^^-^ 1~3^ 
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4H 9: faMf&tfjmt 

6 t WU*^^ pH feffiM. 7. 0, _h DEAE Sepharose Fast 
Flow M-f-^&,gvH-#., i£te.&m&% 0.1 M NaCl ¥} 50 mM HEPES 41 
H'^ (pH 7.0) ^p-#r. 25 ml -f#>ittifcjli&, >,1La£.;$ 0.5 ml/min 0 

55 ml 0. 1-0. 5 M NaCl # 50 mM HEPES g£;t& ( pH 7. 0 ) #L 
/&, 0. 5 ml/min 0 VUSLtiUfc 280 nm TtkM, ®i£J>L® 3 0 »&#:^ 

^ft^^^-l^, SM£,£Jl Superdex 200 m5Li±$g& a «* 50 mM HEPES 
IfcJt*. (pH 7. 0) ftfaiftte, >fat% 0. 35 ml/min, &Jl*j££ 280 nm T 
^'Jtt}^^^^^, #*18^£^~4^/^*M @ 4), J)fc*/f} 
SDS-PAGE IMtifil-Mt ( W 5 ). £4btt4UPUfeiL£^ft&€'& 
(#2*MD, # 16 kDa^?83kDa. 

#6, ;te^Ji#|£;t&5&#^, *HU& 16 kDa #3&JL ^jfeix^&i? 
HSA^^r, if* 3 >H£Js4M tbife., *&#JT«$ 1 

BSA^^^^-f-i:83kDa^^-^. B*h, T^^i»#7^1:l 
# HSA-jk^6^Jf£#o 

10: ^t>^^^^#J#^#'j± 
^m^m^kf-^ pH^ J- 7. 4. *hf-& 2, 3— — H§£i=HifcS£ 
^^jk^^, -t^-iiji^^t^^ 2, 3— DPG iMW^gfe-W^jk 
^6fLW*;^^^T^„ £;&#J 7 tWU*4^ HEMOXifii^^r 
'R^J^^^jk^i^-^^ P so # 26. 8mmHg, Hill 2. 30 ( @ 6 ). 
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Hb-HSA 


12 (g%) 


cr 


110- 125mM 


Hb-HSA ifr^-it 


100~ 300KD 


Na* 


136mM 


MetHb 


<5% 


K* 


3. 2 - 4. 2raM 


Pso 


25 - 30mmHg 


Ca" 


2. OmM 


Hill $4ft 


1.90-2. 30 


Mg" 


IfflM 


pH 


7. 4 


HCO," 


25raM 




300 - 320m0sm 


hpo," 


0. 5mM 






HPO« J_ 
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BEST AVAlLMi^ COPY 
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